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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention pertains generally to a wireless 
data transmitter. More particularly, the invention relates 
to an ultra wide band transmitter system for transmitting 
base band signals, in accordance with the preamble of 
claim 1 (see US-A-5,952,956). 

2. The Prior Art 

[0002] Wireless communication increasingly relies on 
the transmission of data in digital formats. Typically, a 
data stream is modulated onto a carrier frequency, and 
the modulated carrier signal is transmitted over a com- 
munications channel from a transmitter to a receiver. 
Generally, these communication systems use conven- 
tional narrow band modulated carriers for wireless net- 
work communication. 

[0003] There are important disadvantages associated 
with using conventional narrowband modulated carrier 
frequencies. Particularly, in multipath environments such 
as inside rooms and buildings, data communication de- 
grades because of multipath propagation or fading and 
can result in poor signal reception. Further, the rapidly 
increasing use of wireless consumer products has 
"crowded the airwaves" and will result In increasing in- 
terference with reception of data. Still further, narrow 
band modulated carriers rely on use of relatively expen- 
sive components such as high-Q filters, precise local 
high-frequency oscillators, and power amplifiers. 
[0004] Spread-spectrum signals for digital communi- 
cations were originally developed and used for military 
communications either to provide resistance to jamming 
or to hide the signal by transmitting the signal at low power 
and, thus, make it difficult for an unintended listener to 
detect its presence in noise. More recently, spread-spec- 
trum signals have been used to provide reliable commu- 
nications in a variety of civilian applications, including 
mobile vehicular communications. 
[0005] There are several types of spread spectrum sig- 
nals. In one type, the basic elements of a spread spec- 
trum digital communication system include a channel en- 
coder, modulator, channel decoder, demodulator, and 
two synchronized sequence generators, one which inter- 
faces with the modulator at the transmitting end and the 
second which interfaces with a demodulator at the re- 
ceiving end. These two generators produce a binary-val- 
ued sequence that is used to periodically change the car- 
rier frequency and thus spread the transmitted signal fre- 
quency at the modulator and to follow the carrier frequen- 
cy of the received signals at the demodulator. 
[0006] In carrier-based frequency-hopped spread 
spectrum the available channel bandwidth is subdivided 
into a large number of non-overlapping frequency slots. 



In any signaling interval the transmitted signal carrier oc- 
cupies one of the available frequency slots. The selection 
of the frequency slots in each signal interval is made ei- 
ther sequentially or pseudorandomly according to the 
5 output from a pseudo-noise generator. The receiver tun- 
ing follows the frequency hopping of the transmitted car- 
rier. 

[0007] Another alternative spread spectrum commu- 
nication system uses base band signals. In base band 

10 spread spectrum communication, information may be 
transmitted in short pulses, modulated by relatively sim- 
ple keying techniques, with power spread across a fre- 
quency band. With the signal spectrum spread across a 
frequencyband, frequency selective fading and other dis- 

15 advantages of narrow band communication can be avoid- 
ed. Base band technology has previously been used in 
radar applications, wherein a single short impulse is di- 
rected to a target. The short impulse, spread across a 
large bandwidth, has significantly reduced spectral pow- 

20 er density and thus has a reduced probability of detection 
and interference. 

[0008] Ultra wide band (UWB) is a wireless technology 
for transmitting large amounts of digital data over a wide 
spectrum of frequency bands with very low power. UWB 

25 is an extension of conventional spread spectrum tech- 
nology. The major distinction is that while conventional 
spread spectrum signals require a few megahertz to 
about 20 to 30 MHz of bandwidth, UWB uses vastly more 
spectrum from a few megahertz to several gigahertz. 

30 Therefore, UWB communication systems broadcast dig- 
ital pulses that are timed very precisely on a signal across 
a very wide spectrum. The transmitter and receiver must 
be coordinated to send and receive at the proper time. 
One of the applications for UWB is to allow low powered 

35 voice and data communications at very high bit rates. 
[0009] The transmission of digital data of short pulses 
over an UWB spectrum would avoid the problems asso- 
ciated with narrow band data communications, and the 
cost and complexity of of spread spectrum communica- 

^0 tions. Suitable, cost effective transmitter architectures for 
transmitting such data transmissions, have heretofore 
been unavailable. 

[0010] Accordingly, there is a need for a UWB base 
band transmitter system and method which can transmit 

45 data in the form of short UWB pulses which can be used 
with a network of transceiver node devices, which is not 
susceptible to multipath fading or interference with a nar- 
rowband communication system, which can be used for 
indoor applications, and which is relatively simple and 

50 inexpensive to implement. The present invention satis- 
fies these needs, as well as others, and generally over- 
comes the deficiencies found in the background art. 
[0011] Therefore, it would be beneficial to provide an 
invention having a base band transmitter which transmits 

55 data in the form of ultra-short spread spectrum pulses. 
[0012] It would also be beneficial to provide a base 
band transmitter capable of transmitting signals using 
different modulation techniques. 
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[0013] It would be further beneficial to provide a base 
band transmitter capable of transmitting signals with a 
variable pulse repetition frequencies. 
[0014] It would be beneficial to provide a base band 
transmitter capable of transmitting two different modula- 
tion methods such as on-off keying and pulse amplitude 
modulation. 

[0015] It would be beneficial to provide a base band 
transmitter which allows synchronization to a master 
clock of a remote master transceiver device in a multiple 
transceiver device network. 

[0016] Further benefits of the invention will be brought 
out in the following portion of the specification wherein 
the detailed description is for the purpose of fully disclos- 
ing the preferred embodiment of the invention without 
placing limitations thereon. 



modulated signals, comprising a clock interface, a pulse 
generator system, a drive system, a data interface, and 
a variable gain amplifieror attenuator. The clock interface 
is configured to generate a clock signal. The pulse gen- 

5 erator system is coupled to the clock interface and gen- 
erates a pulse shape for incoming pulses. The drive sys- 
tem coupled to the pulse generator system is configured 
to amplify and combine the incoming pulses. The data 
interface is configured to generate a data signal. The 

^0 variable gain amplifier or attenuator is operatively cou- 
pled to the data interface and is coupled to the drive sys- 
tem. The variable gain amplifier or attenuator provides a 
means to obtain the desired amplitude for pulse ampli- 
tude modulated transmissions. 

15 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 



SUMMARY OF THE INVENTION 

[0017] The present invention is a transmitter system 
according to claim 1 comprising a data modulation unit, 
a transmitter unit and an antenna. The data modulation 
unit is configured to generate a digital data pulse stream 
which is synchronized with a master clock. The transmit- 
ter unit is coupled to the data modulafion unit. The trans- 
mitter unit is configured to receive the digital stream of 
pulse data and generates a RF pulse stream for trans- 
mission. The antenna is coupled to the transmitter unit 
and the antenna is configured to transmit the RF pulse 
stream. 

[0018] The data modulation unit is configured to sup- 
port pulse streams having different modulation tech- 
niques. The different modulation techniques include on- 
off keying and pulse amplitude modulation. The data 
modulation unit includes a pulse amplitude modulafion 
module which is configured to vary the amplitude of a 
modulated pulse. The data modulation unit may also be 
configured to include a pulse repefifion frequency module 
which is configured to vary the pulse repetifion frequency. 
Further still, the data modulafion unit may be configured 
to include both a pulse amplitude modulation module and 
a pulse repetition frequency module. 
[0019] The present invention includes a transmitter 
Medium Access Control (MAC) layer comprising a clock 
synchronization unit, at least one frequency divider, at 
least one slot allocation unit, and a mulfiplexer/demulti- 
plexer. The clock synchronizafion unit has a fiming device 
with a clock speed. The at least one frequency divider is 
coupled to the clock synchronizafion unit in which the at 
least one frequency divider is configured to reduce the 
clock speed to obtain a desired pulse repetition frequen- 
cy. The multiplexer/demultiplexer is operafively coupled 
to the at least one slot allocafion unit and the multiplexer/ 
demultiplexer is configured to merge outgoing signals 
generated by the slot allocafion units and distribute in- 
coming signals. 

[0020] The present invenfion also describes a trans- 
mitter system configured to transmit pulse amplitude 



[0021] The present invention will be more fully under- 
stood by reference to the following drawings, which are 
20 for illustrative purposes only. 

FIG. 1 is a wireless network system having a plurality 
of mobile transceiver devices. 
FIG. 2 is a functional block diagram of the physical 
layer of a node having a transmitter and data mod- 
ulafion component. 

FIG. 3 is a TDMA frame generated by the ultra wide- 
band transmitter 

FIG. 4 is a block diagram of the transmitting system 
of the present invenfion 

FIG. 5a is a block diagram of the pulse generator 
system of the ultra wideband transmitter. 
FIG. 5b is a block diagram of the transmitter drive 
system of the ultra wideband transmitter. 
FIG. 6a presents a method for generating a base- 
band signal. 

FIG. 6b is an illustrative baseband signal generated 
by the transmitter 

FIG. 7 presents a block diagram of a pulse repefifion 
frequency module. 

FIG. 8 is a block diagram of a pulse amplitude mod- 
ulafion module. 

FIG. 9a provides an illustrafive example of an output 
signal with a variable pulse repetition frequency. 
FIG. 9b provides illustrafive examples of output sig- 
nals using different modulafion techniques. 

DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 

[0022] Those of ordinary skill in the art will realize that 
the following descripfion of the present invention is illus- 
trafive only and not in any way limifing. Other embodi- 
ments of the invention will readily suggest themselves to 
such skilled persons. 

[0023] The present invenfion provides a Time Division 
Multiple Access (TDMA) system and method that allows 
sharing a wireless medium which can idenfify and oper- 
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ate in a variable bit rate environment. The present inven- 
tion provides a system and method capable of supporting 
devices with vastly different bandwidth requirements. 
Some devices, such as television receivers, require high 
bandwidth data communication. The higher cost associ- 
ated with a television allows for the design of a television 
receiver having high data rate modulation techniques. 
Other devices such as home thermostats have lower 
bandwidth requirements and require simpler modulation 
techniques for lower cost connectivity. . 
[0024] The present invention operates within a net- 
work which allows devices to operate at different bit rates 
and employ different modulation techniques and permits 
sharing of the same wireless medium. Additionally, the 
transceivers of the present invention are capable of ne- 
gotiating links between one another which are dependent 
on environmental characteristics such as noise and re- 
flection. Further still the present invention allows back- 
ward compatibility to be designed into the network so that 
newer devices communicate with older devices. The sys- 
tem preferable works in a baseband or ultra wide band 
environment. However, the system and method may op- 
erate in other environments which use carrier signals. 
[0025] The TDMA system and method of the present 
invention will be more fully understood by first referring 
to FIG. 1, which shows a wireless network system 10 
comprising a plurality of mobile transceivers 12a - 12d, 
also identified as radio devices A-D, wherein each trans- 
ceiver has a corresponding antenna 1 4a - 1 4d. One trans- 
ceiver 12a is acting as a "master" transceiver or device, 
while the remaining transceivers 12b, 12c and 12d act 
as "slave" transceivers. It shall be appreciated by those 
skilled in the art that the terms transceiver and devices 
may be used Interchangeably. The particular transceiver 
node 12a-12d which acts as the master transceiver may 
change depending upon the manner in which the network 
system 10 is used, and thus the components and hard- 
ware for each transceiver 12a-12d are generally the 
same. 

[0026] By way of example and not of limitation, the 
illustrative example of four transceivers 12a-12d are 
shown in network system 1 0. The master transceiver 1 2a 
carries out the operation of managing network commu- 
nications between transceivers 12b-12d by synchroniz- 
ing the communications between the transceivers using 
a master clock 1 3. Therefore, the master transceiver 1 2a 
maintains communication with slave transceivers 12b 
through 1 2d. Additionally, the slave transceivers are able 
to communicate amongst themselves, as illustrated by 
the typical communications between slave transceiver 
12c and 12d. The systems and methods for communica- 
tions are described in further detail below. 
[0027] The present invention provides that the master 
transceiver need not include dedicated communication 
hardware to provide simultaneous open links between 
itself and all the slave transceivers. However, the master 
transceiver must maintain communications with the slave 
transceivers so that all transceivers on the network are 



properly synchronized. The present design guarantees 
that media can be broadcast to many nodes at the same 
time. It shall be appreciated by those skilled in the art 
and having the benefit of this disclosure, that the network 
5 system 10 may comprise a larger number of transceivers, 
with the actual number of transceivers In network system 
10 varying depending on the particular application for the 
system 10. 

[0028] Referring now to FIG. 2 as well as FIG. 1, a 
^0 functional block diagram of the "Physical layer" imple- 
mentation of a transceiver node device 1 2 In accordance 
with the present invention is shown. The "Physical layer" 
as described herein refers to the Physical layer according 
to the Open Systems Interconnection (OSI) Reference 
15 Model. 

[0029] Each transceiver node device 1 2a-1 2d is struc- 
tured and configured as transceiver device 1 2 of FIG. 2. 
The transceiver node device 1 2 comprises an integrated 
circuit or like hardware device providing the functions de- 
20 scribed below. Transceiver device 12 comprises an an- 
tenna 14 coupled to a transmitter 16 and a receiver 18. 
The transmitter 1 6 is connected to a data modulation unit 
20. Transmitter gain control 21 Is coupled to transmitter 
16. Both the transmitter 16 and the data modulation unit 
25 20 are coupled to an Interface to Data Link Layer (DLL) 
22. The receiver 1 8 coupled to the antenna 14 comprises 
generally an RF front end section 24, a pulse detector 
26, a data demodulation or data recovery unit 28. A re- 
ceiver gain control 30 is included in association with re- 
30 ceiver 18. 

[0030] A framing control unit 32 and a clock synchro- 
nization unit 34 are operatively coupled to the receiver 
18 and the data modulation unit 20 associated with the 
transmitter 16, Transmitter 16 and receiver 18 are oper- 
atively coupled to antenna 14, preferably through a RF 
switch (not shown). 

[0031] Data Link Layer interface 22 comprises circuitry 
which provides an interface or higher communication ex- 
change layer between the Physical Layer of network 1 0, 
as embodied in transceiver 12, and the "higher" layers 
according to the OSI reference model. The layer imme- 
diately "above" the Physical Layer is the Data Link Layer. 
Output Information from the Data Link Layer is commu- 
nicated to data modulation unit 20 via interface 22. Input 
data from receiver 1 8 is communicated to the Data Link 
Layer via interface 22. 

[0032] The data modulation unit 20 comprises circuitry 
which converts information received from interface 22 
into a modulated stream of pulses. Various forms of pulse 
modulation may be employed by data modulator 20. One 
modulation scheme which may be used is on-off keying 
wherein the presence and absence of pulses respectively 
represent the "ones" and "zeros" for digital information. 
In this situation, data modulation unit 20 causes a pulse 
to be generated at the appropriate bit time to represent 
a "one", or causes the absence of a pulse to represent 
a "zero". In another embodiment, pulse amplitude mod- 
ulation is employed wherein the amplitude of a pulse rep- 
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resents a digital value. The number of bits that may be 
represented by a pulse depends on the dynamic range 
and signal-to-noise ratio available. The data modulation 
method is described in further detail below. 
[0033] The pulse stream generated by data modulator 5 
20 and transmitted by transmitter 1 6 is synchronized with 
a master clock associated with the clock synchronization 
function 34, and is sent in an appropriate time slot ac- 
cording to a frame definition provided by the framing con- 
trol unit 32, as described further below. In order to main- io 
tain a synchronized network, one device must serve the 
function of being a clock masterand maintaining the mas- 
ter clock for the network 10. 

[0034] Transmitter 16 is preferably a wide band trans- 
mitter device which generates a modulated ultra wide 15 
band pulse stream output from data modulation unit 20 
and transmits the shaped modulated ultra wide band 
pulse stream via antenna 14 as a stream of electromag- 
netic radio frequency (RF) pulses. In the preferred em- 
bodiment, data is transmitted via impulses having 100 20 
picosecond risetime and 200 picosecond width, which 
corresponds to a bandwidth of between about 2.5 GHz 
and 5 GHz. The transmitter gain control 21 preferably 
comprises a power control circuit. 

[0035] Antenna 14 comprises a radio-frequency (RF) 25 
transducer and is structured and configured for both 
transmission and reception. During reception, antenna 
14 converts RF pulses into corresponding voltage sig- 
nals. During transmission antenna 1 4 converts an electric 
current containing pulse information into corresponding 30 
ultra wide band RF pulses. In one preferred embodiment, 
antenna 14 is structured and configured as a ground 
plane antenna having an edge with a notch or cutout 
portion operating at a broad spectrum frequency at about 
3.75 GHz. The structure and configuration of antenna 14 35 
may vary in order to accommodate various frequency 
spectrum ranges. Antenna 1 4 may alternatively comprise 
a "dual antenna" configuration wherein transmission and 
reception occur from different portions or regions of an- 
tenna 14. 40 
[0036] Clock synchronization unit 34 includes a clock 
function (not shown) which maintains a clock or timing 
device (also not shown). The clock is preferably a con- 
ventional voltage controlled oscillating crystal device 
which operates at a multiple of the bit rate for the system 45 
10. In the case of the master transceiver 12a, the clock 
in the clock synchronization unit serves as a master clock 
13 (FIG. 1) for network 10. As noted above, any trans- 
ceiver node 1 2a - 1 2d may act as the master transceiver 
for the network. A clock recovery function, described fur- so 
ther below, is included with receiver 18 wherein timing 
information from the master clock is recovered. 
[0037] Framing control unit 32 comprises circuitry 
which carries out the operations of generating and main- 
taining time frame information with respect to transmitted 55 
data. Framing control unit 32 is utilized by the transceiver 
node which is acting as the master transceiver by dividing 
up the transmitted pulse information into "frames". Data 



transmission between the several node transceivers 1 2a 
- 1 2d is preferably carried out via a Medium Access Con- 
trol protocol utilizing a Time Division Multiple Access (TD- 
MA) frame definition. 

[0038] Subject to the TDMA frame definition, data is 
transmitted as short RF pulses and is divided into discrete 
data frames, wherein each data frame is further subdi- 
vided into "slots". The frame definition is provided to 
transceivers 12a - 1 2d from the Data Link Layer via in- 
terface 22. The TDMA frame definition is defined by Me- 
dium Access Control (MAC) sublayer software associat- 
ed with the Data Link Layer Framing control unit 32 in 
master transceiver 12a generates and maintains time 
frame information through use of "Start-Of-Frame" (SOF) 
symbols, which are used by the slave transceivers 12b 
- 1 2d to identify the frames in the incoming data stream. 
[0039] In the most general terms, the preferred receiv- 
er 18 includes a RF front end module 24, pulse detection 
unit 26, and a data demodulation unit 28. The receiver 
1 8 detects modulated ultra wide band pulses generated 
by the transmitter. The receiver apparatus comprises a 
RF front end section 28, a pulse detection unit 26, and 
data recovery unit 24. A more detailed description of the 
preferred receiver of the present invention is provided 
below. 

[0040] Transceiver 1 2 further includes circuitry provid- 
ing means for controlling the gain of signals received and 
transmitted shown as gain control units 30 and 21, re- 
spectively. The transmit gain control unit 21 carries out 
the operation of controlling the power output of the trans- 
mitter 12 and receive gain control unit 30 carries out the 
operation of controlling the input gain of the receiver 18. 
The optimized gain for each control unit is dependent on 
maximizing the power demands for transceiver commu- 
nications while minimizing the energy consumption of 
each control unit 

[0041] As described in further detail below, the physi- 
cal layer of the system 10 includes a transmitter unit 16 
and a data modulation unit 20, the completion of which 
is capable of modifying the pulse repetition frequency 
and modulation technique for the base band signals. 
Preferably, the transmitter unit 16 and data modulation 
unit 20 are configured to modify the modulation scheme 
for the network 1 0 by shifting from on-off keying modu- 
lation to pulse amplitude modulation and vice versa. Ad- 
ditionally, the receiver 18 is capable of detecting the var- 
iable pulse repetition frequency and different modulation 
techniques generated by the transmitter 16. 
[0042] Referring to FIG. 3 there is shown an illustrative 
TDMA frame useable in the present invention. The TDMA 
frame 50 is an illustrative frame arrangement provided 
by the Medium Access Control (MAC) protocol of the 
present invention. The MAC protocol of the present in- 
vention provides services at the MAC sublayer of the 
Data Link layer according to the Open Systems Intercon- 
nection (OSI) reference model. The Logical Link Control 
(LLC) sublayer is the (upper) portion of the Data Link 
layer and provides virtual linking services to the Network 
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layer of the OSI reference mode!. Data transmission 
framing for transceivers 1 2a - 1 2d is provided by the MAC 
protocol executed within each transceiver on the net- 
work. The MAC protocol provides a TDMA frame defini- 
tion and a framing control function. The TDMA architec- 
ture divides data transmission time into discrete data 
"frames". Frames are further subdivided into "slots". 
[0043] TDMA frame 50 is an illustrative frame arrange- 
ment provided by the MAC layer protocol of the present 
invention. In general, the MAC layer of the present in- 
vention provides the master transceiver 1 2 with the func- 
tions and routines for carrying out the operation of man- 
aging each TDMA frame 50 which is communicated in 
the network system 1 0. In the preferred embodiment, the 
TDMA frame 50 comprises a Start-Of-Frame section 52, 
a command section 54, and a data slot section 56. The 
data slot section 56 is further subdivided into a plurality 
of data slots 60a through 60n. 

[0044] The architecture of TDMA frame definition 50 
provides for isochronous data communications between 
the master transceiver 1 2a and the slave transceivers 
12b - 12d. It shall be appreciated by those skilled in the 
art that isochronous data communication refers to proc- 
esses where data must be delivered within a certain time 
constraint. Isochronous data communication is support- 
ed by frame definition 50 by sharing transmit time so that 
each transceiver 12a - 1 2d is permitted to transmit data 
during a specific allotted time slot. 
[0045] Asynchronous communication is also support- 
ed by the frame definition 50. It shall be appreciated by 
those skilled in the art that asynchronous data commu- 
nications refers to communications in which data can be 
transmitted Intermittently rather than in a steady stream. 
Within the TDMA frame, slot may be assigned to be ran- 
dom access using a technique such as Carrier Sense 
Multiple access with Collision Avoidance (CSMA-CA). 
For the Illustrative CSMA-CA case, the master 12a cre- 
ates a slot to be used as a random access slot. The mas- 
ter 1 2a then communicates through the command slot 
to all random access capable devices that this slot is now 
available for random access. The master 12a also com- 
municates the start and length of the command slot. The 
random access slot might be used for all Internet Protocol 
(IP) devices, for example, such that all IP capable devices 
will listen to and transmit using only the random access 
slot reserved for IP traffic. Each IP device on the network 
listens to this slot. If no communication is detected in this 
slot for certain number of frames, this channel is consid- 
ered "free". A device wishing to transmit waits until the 
channel is free before retransmitting, and then start pack- 
et transmission by transmitting to the random access slot 
for each frame until the transmission was completed . Var- 
ious schemes for collision avoidance are known in the art. 
[0046] The Start of Frame section 52 includes a syn- 
chronization slot 58 and a timestamp slot 59. The syn- 
chronization slot 58 identifies the start of each new TDMA 
frame and synchronizes the master transceiver 1 2a with 
the slave transceiver 1 2b through 1 2d. The synchroniza- 



tion slot 58 from the master transceiver 12a includes a 
master synchronization code which is generated at least 
once per frame. Preferably, the master synchronization 
code comprises a unique bit pattern which identifies the 

5 master transceiver as the source of transmission with 
timing information associated with the master clock in 
the clock synchronization unit of the master transceiver. 
By way of example and not of limitation, the master syn- 
chronization code uses a 10-bit code comprising 

10 "011111111 0". Preferably, master 1 2a synchronization 
is performed with On-Off Keying where 1 's are represent- 
ed by full amplitude pulses and O's are represented by 
lack of pulses. 

[0047] Various encoding schemes known in the art 
^5 may be used to guarantee that the master synchroniza- 
tion code within synchronization slot 58 will not appear 
anywhere else in the data sequence of the TDMA frame 
50. For example, a common encoding scheme is 4B/5B 
encoding, where a 4-bit values is encoded as a 5-bit val- 
20 ue. Several criteria or "rules" specified in a 4B/5B, such 
as "each encoded 5-bit value may contain no more than 
three ones or three zeros" and "each encoded 5-bit value 
may not end with three ones or three zeros", ensure that 
a pulse stream will not have a string of six or more ones 
25 or zeros. Other encoding techniques known in the art 
may also be used for master synchronization code in- 
cluding bit stuffing or zero stuffing. 
[0048] The timestamp slot 59 includes a bit-field which 
is incremented by a timestamp counter (not shown) in 
30 the master transceiver 12a. The timestamp slot is used 
by the master transceiver 1 2a and the slave transceivers 
1 2b through 1 2d to coordinate the assignment or chang- 
es in slot parameters. The timestamp slot 59 permits the 
master 12a to dynamically reassign the data slot time 
35 and length parameters. In operation, the master 12a de- 
termines a predetermined time Interval required for the 
modification of the data slot time and/or data slot length 
to the slave transceivers. Additionally, the master sched- 
ules each participating slave device to make the switch 
^0 to the new time/length at a specific time which is provided 
by a timecode resident in timestamp slot 59. 
[0049] The command section 54 contains a protocol 
message exchanged between the transceivers 12a 
through 1 2d of network 1 0, are used by the master trans- 
45 ceiver 12a for managing network communications. The 
flow of protocol messages in the command slot 42 may 
be governed, for example, by a sequence retransmission 
request or "SRQ" protocol scheme wherein confirmation 
of protocol transactions are provided following comple- 
te tion of an entire protocol sequence. 

[0050] The data slots 60a through 60n are assigned 
by the master transceiver 12a to requesting slave trans- 
ceivers 1 2b through 1 2d. Data slots 60a through 60n are 
further structured and configured to be arranged dynam- 
55 ically and permit the reassigning of the relative start time 
and the length of the data slots 60a through 60n within 
the data slot section 56 of the frame 50. This arrangement 
allows the master transceiver 1 2a to dynamically manage 
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the usage of the data slot section 56 to optimize the band- 
width capabilities of the transport medium of the network 
and the transceivers of the network. Thus, the master 
transceiver 1 2a may allocate a wider data slot to a slave 
transceiver which can utilize a wider bandwidth. Con- 
versely, the master transceiver 12a may also allocate a 
narrower data slot to a slave transceiver which has more 
limited bandwidth capabilities. The granularity for data 
slots 60a through 60n is one (1) bit. The granularity for 
data slots 60a through 60n is allocated by the master 
transceiver 12a. 

[0051] Each data slot 60a through 60n has a corre- 
sponding data synchronization sub-slot 62a through 62n 
and a data payload sub-slot 64a through 64n. The data 
payload 64a through 64n contains the encoded actual 
data or bit information which Is transmitted from the 
source transceiver to the target transceiver. The data 
synchronization sub-slot 62a through 62n are used by 
each transceiverfor providing timing synchronization sig- 
nals to a corresponding target transceivers to accommo- 
date for propagation delays between the source and tar- 
get transceivers. Propagation delays vary in length de- 
pending on the distance between source and target 
transceivers. As described above, the master synchro- 
nization code provides timing signals to allow slave trans- 
ceivers to synchronize with the master clock of the master 
transceiver 12a. Likewise, the symbols within the data 
synchronization sub-slot 62a through 62n are symbols 
which allow target slave transceivers to synchronize with 
corresponding source slave transceivers using similar 
synchronization algorithms such as phase offset detec- 
tors and controllers. Proper target to source transceiver 
synchronization Is fundamental for reliable data commu- 
nication exchange between the slave transceiver. 
[0052] Each data slot 60a through 60n has a corre- 
sponding slot start time 66a through 66n and correspond- 
ing slot length 68a through 68n. The slot start time 66a 
through 66n corresponds to the time position within the 
data slot section 56 of the frame at which point the device 
begins its transmission. The slot length 68a through 68n 
measured from the slot start time provides the time po- 
sition within the frame at which transmission Is terminated 
for the data slot for each frame. The slot lengths 68a 
through 68n corresponds to the bandwidth allocated to 
the devices within the data slot section 56 of the frame 
and may be of varying lengths as assigned by the master 
transceiver 12a. 

[0053] The framing control unit 32 in the slave trans- 
ceivers 12b through 12d provide framing means such as 
local counters, correlators, phase lock loop functions, 
and phase offset detectors and controllers which allow 
frame synchronization between slave transceivers 12b 
through 12d and the master transceiver 12a to be rees- 
tablished when the size or length of frame 50 Is altered 
by the master transceiver 12a. 

[0054] Referring back to FIG. 1 , as well as FIG. 3, each 
device operates as a finite-state machine having at least 
three states: offline, online and engaged. Each slave 



transceiver maintains and tracks its state by storing its 
state information internally, usually in random access 
memory (RAM) (not shown) or other memory means 
known in the art. The state of each slave transceiver is 

5 further maintained and tracked by the master transceiver 
12a by storing the states of the slaves in a master table 
which is well known In the art and which Is stored in RAM. 
[0055] Each slave transceiver must first be registered 
with the master transceiver 12 before the slave trans- 

^0 ceiver may engage in data communication with the other 
slave transceivers of the network. Once a transceiver is 
considered "online" it is ready for communication. A slave 
transceiver that is in the "online" state is ready to send 
or receive data from the other devices on the network 

15 10. Additionally, a slave transceiver is in the "online" state 
If it Is not currently engaged in communication with other 
slave transceivers. A slave transceiver is "engaged" 
when the transceiver is currently communicating with one 
or more slave transceivers. For example, where a source 

20 slave transceiver is transmitting audio signal data to a 
target slave transceiver, both the source and target slave 
transceiver are in the "engaged" state. 
[0056] The slave transceivers 1 2b through 1 2d use the 
command slot for requesting data transmission and in- 

25 dicating its start-up (on-line) state, engaged state, or 
shut-down (off-line) state. The data slots are used for 
data transmission between the node transceivers of the 
network. Generally, each transmitting device of the net- 
works is assigned one or more corresponding data slots 

30 within the frame in which the device may transmit data 
directly to another slave transceiver without the need for 
a "store and forward" scheme as is presently used in the 
prior art. 

[0057] Referring to FIG. 4, there is shown a block dl- 

35 agram of the transmitter system of the present invention 
which may be used In either master transceiver or slave 
transceiver. The transmitter system 70 includes a data 
modulation unit 20 coupled to a transmitter 1 6, a transmit 
gain control unit 21 which is also coupled to transmitter 

^0 16, and an antenna 1 4 which receives signals from trans- 
mitter 1 6 for transmission via antenna 1 4. The data mod- 
ulation unit 20 further comprises a pulse amplitude mod- 
ulation module 72, a pulse repetition frequency module 
74 and a transmit module 76. The pulse repetition fre- 

45 quency module is configured to provide a variable pulse 
repetition frequency to transmitter system 70. The pulse 
amplitude modulation module is configured to provide 
modulation techniques In which the amplitude for pulses 
may be varied depending on the value represented by 

50 the pulse amplitude modulated pulse. The transmit mod- 
ule 76 Is In direct communication with pulse amplitude 
module 72 and pulse repetition frequency module 74, 
The pulse amplitude modulation module 72 Is coupled 
to amplitude control system 75. The pulse amplitude 

55 modulation module 72, amplitude control system 75, and 
the pulse repetition frequency module 74 are described 
in further detail below. Preferably, data modulation unit 
20 is configured to generate a digital stream of pulse 



7 



13 



EP 1 295 450 B1 



14 



data. Preferably, the digital stream of pulse data gener- 
ated by the data modulation unit 20 includes a transmit 
module configured to generate a clock pulse and pulse 
amplitude modulation module configured to generate a 
data stream for a desired pulse amplitude. 
[0058] The transmit module 76 provides the ability to 
distinguish between different modulation techniques 
such as pulse amplitude modulation (PAM) and on-off 
keying (OOK). 

[0059] If the transmit module detects that a signal is 
modulated by OOK, the OOK signal is communicated 
directly to the transmitter 16. If the transmit module de- 
tects that a signal is modulated by PAM, then the transmit 
signal is communicated to the PAM module 72. 
[0060] Additionally, the transmit module 76 communi- 
cates with a pulse repetition frequency module 72. Pref- 
erably, the transmit pulses are digital clock pulses which 
are communicated at the particular pulse repetition fre- 
quency. The pulse repetition frequency module 72 per- 
forms the function of varying the pulse repetition frequen- 
cy and the corresponding bit rate for communications. 
The bit rate is varied depending on environmental and 
network demands. Another benefit provided by the pulse 
repetition frequency module 72 is to reduce the amount 
of interference generated by the baseband transmitter 
by periodically modifying the pulse repetition rate of the 
baseband transmitter. 

[0061] The transmit module 76 generates the transmit 
pulse signals which are communicated to the transmitter 
16 pulse generator system 78. The transmit pulses are 
digital clock pulses which are communicated at a partic- 
ular pulse repetition frequency. Additionally, the transmit 
module 76 provides the ability to distinguish between dif- 
ferent modulation techniques such as pulse amplitude 
modulation (PAM) and on-off keying (OOK). If the trans- 
mit module detects that a signal is modulated by OOK, 
the OOK signal is communicated directly to the transistor 
drive system 79. If the transmit module detects that a 
signal is modulated by PAM, then the transmit signal is 
communicated to the PAM module 72. 
[0062] The modulation technique for the pulse stream 
generated by the data modulator 20 is synchronized with 
the master clock 1 3 associated with the clock synchro- 
nization unit 34, and is sent in an appropriate time slot 
according to a frame definition provided by the framing 
control unit 32. To maintain a synchronized network, one 
device must serve the function of being a clock master 
and maintaining the master clock 13 for the network 10, 
[0063] Various forms of pulse modulation may be em- 
ployed by data modulation unit 20. In the simplest case 
on-off keying is used wherein the presence and absence 
of pulses represent the "ones" and "zeros", respectively, 
of digital information. In this typical situation, the data 
modulation unit 20 causes a pulse to be generated at the 
appropriate bit time to represent a "one" or causes the 
absence of a pulse to represent a "zero." 
[0064] Another modulation method that may be used 
is pulse amplitude modulation in which the amplitude of 



a pulse is represented by a digital value. The amplitude 
control system 75 receives data signals from the pulse 
amplitude module 72 in which the data signals provide 
data about the desired pulse amplitude to be generated 
5 by the amplitude control system 75. Two illustrative am- 
plitude control systems described In further detail below 
include a variable gain amplifier and an attenuator. 
[0065] Referring to FIG. 5a as well as FIG. 4 there is 
shown a block diagram of the pulse generator system for 
^0 the ultra wide band transmitter. In its preferred embodi- 
ment, the present invention is a baseband signal gener- 
ator that generates an output RF signal from digital data 
pulses. The baseband signal generator of the present 
invention comprises a pull-up circuit and a pull-down cir- 
^5 cult which generate the RF baseband output signal that 
approximates the shape of the filter transfer function as- 
sociated with the antenna 1 4. The pull-up circuit includes 
a pulse generator system 78 and a drive system 79 which 
produces positive going signal excursions and negative 
20 going signal excursions. The composite of the positive 
going signal excursions and the negative going signal 
excursions generate the RF output base band signal that 
approximates the shape of the filter transfer function as- 
sociated with the antenna 14. 
25 [0066] By way of example and not of limitation, the 
output baseband signal may have a spectral content 
bandwidth which matches the filter bandwidth between 
2.5 GHz to 5.0 GHz. Note that in the preferred embodi- 
ment, the filter is an antenna transmitting signals between 
30 2.5 GHz and 5.0 GHz. 

[0067] As previously described, the pull-up circuits and 
pull-down circuits also include a pulse generator system 
78. By way of example and not of limitation, the pulse 
generator system includes four pulse generators 80, 82, 
35 84 and 86. In operation, the pulse generating system 78 
presents the rising edge of an input transmit pulse 88 to 
the one or more pulse generators. The pulse generator 
system generates output signals that are presented to 
the drive system as pull-up turn-on signals 90, pull-up 
"to turn-off signals 92, pull-down turn-on signals 94, and pull- 
down turn-off signals 96. 

[0068] Preferably, each typical pulse generator in- 
cludes four pairs of coupled edge delay circuits which 
are coupled to one another. By way of example, pulse 
45 generator 80 includes edge delay circuits 98 through 1 1 2, 
which function in pairs. Preferably the pulse generator 
80 is composed of four (4) pairs of edge delay circuits in 
which each pair of edge delay circuit includes an edge 
delay circuit that generates a leading edge and another 
50 edge delay circuit that generates a trailing edge. By way 
of example, the first pair of edge delay circuits in pulse 
generator 80 include a first edge delay circuit 98 which 
generates the leading edge for the delayed pulse signal 
and the second edge delay circuit 100 which generates 
55 the trailing edge for the delayed pulse signal. It shall be 
appreciated by those skilled in the art having the benefit 
of this disclosure that each pair of edge delay circuits 
generates the leading and trailing edges for each delayed 
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pulse signal. More particularly, each edge delay circuit 
may comprise a switclied bank of capacitors that provide 
a programmable edge delay. It shall be appreciated by 
those skilled in the art having the benefit of this disclosure 
that the outputs from each pair of edge delay circuits are 
combined to produce a composite series of delayed out- 
put pulses for pulse generator 80. Each of the remaining 
pulse generators 82, 84 and 86 also each generate a 
composite series of delayed output pulses. The delayed 
output pulses from pulse generators 80, 82, 84 and 86 
are presented as pull-up turn-on signals 90 (identified as 
Pon), pull-up turn-off signals 92 (identified as Poff), pull- 
down turn-on signals 94 (identified as Non), and pull- 
down turn-off signals 96 (identified as Noff) to the drive 
system 79. The drive system 79 combines these pull-up 
turn-on signals 90, pull-up turn-off signals 92, pull-down 
turn-on signals 94, and pull-down turn-off signals 96 to 
generate a waveform which is communicated to antenna 
14. 

[0069] Referring to FIG. 5b there is shown an illustra- 
tive example of a transistor drive system for the ultra wide 
band transmitter. The transistor drive system combines 
and amplifies the signals generated by the pulse gener- 
ator system to produce a shaped modulated pulse stream 
for transmission by antenna 14. Preferably the drive sys- 
tem is also operatively coupled to the pulse amplitude 
modulation module. The drive system receives the pull- 
up circuit which generates the positive going signal ex- 
cursion Includes a bipolar pnp transistor 120. The pnp 
transistor 120 is a pull-up transistor In a common emitter 
configuration that receives the pull-up signals at Its base 
122. Generally, the pull-up signals are a combination of 
the Pon signals 90 and the Noff signals 96, The pull-down 
circuit which generates the negative going signals excur- 
sion includes a bipolar npn transistor 124. The npn tran- 
sistor 124 is a pull-down transistor In a common emitter 
configuration that receives the pull down signals at its 
base 126. Generally, the pull-down signals are a combi- 
nation of the Poff signals 92 and the Non signals 94. The 
outputs from the bipolar transistors are capacitively cou- 
pled to the load 128. 

[0070] Preferably, the output signal generated by the 
signal generator operate between 2.5 GHz to 5.0 GHz. 
At these operating frequencies, the base-emitter capac- 
itance at each transistor 1 20 and 1 24 prevents the bipolar 
transistors from rapidly turning off. To ensure rapid 
turnoffs of the pnp transistor 120 and the npn transistor 
124, the transistor of the present Invention generates 
"turn ofT' signals which are presented to transistors 120 
and 124 and are represented as Poff signals 92 and Noff 
signals 96. The turn-off signals discharge the base-emit- 
ter capacitance at each transistor 1 20 and 1 24. The dis- 
charging of the base-emitter capacltive charge turns off 
the transistors. Additionally, "turn on" signals may be gen- 
erated without having to generate simultaneously the 
"turn off' signals when there is little or no base-emitter 
capacitlve charge. 

[0071] Referring to FIG. 6a as well as FIG. 5a and FIG. 



5b there is shown a method for employing the pulse gen- 
erator and transistor drive system of FIG. 5a and FIG 5b, 
respectively. The method 150 includes a process 50 in 
which input transmit pulse 88 for transmission is commu- 
5 nicated to pulse generator system 78. 

[0072] The method then proceeds to process block 
154 where a positive signal excursions generated by a 
pull-circuit are produced. The pulse generator system 78 
comprises a plurality of pulse generators 82, 82, 84 and 

10 86 which produce pull-up turn-on signals 90 (identified 
as Pon), pull-up turn-off signals 92 (identified as Poff), 
pull-down turn-on signals 94 (identified as Non), and pull- 
down turn-off signals 96 (identified as Noff), respectively. 
The positive signal excursions are generated preferably 

?5 by a bipolar pnp transistor 120. The pnp transistor is a 
pull-up transistor in a common emitter configuration that 
receives the pull-up signals at its base 122. Generally, 
the pull-up signals are a combination of the pull-up tum 
on (Pon) signals 90 and the pull down turn off signals 

20 (Noff) 96. The method then proceeds to process 156. 
[0073] At process 1 56, negative signal excursions are 
generated by a pull-down circuit. The pull-down circuit 
which generates the negative going signal excursion in- 
cludes a bipolar npn transistor 124. The npn transistor 

25 124 is a pull-down transistor in a common emitter con- 
figuration the receives the pull down signals at its base 
126. Generally, the pull down signals are a combination 
of the pull-up turn off (Poff) signals 92 and the pull-down 
tum-on (Non) signals 94. The method then proceeds to 

'30 process 158. 

[0074] At process 1 58, the positive and negative signal 
excursions are combined to generate a base band signal. 
Preferably, the positive and negative signal excursions 
are combined and amplified by the drive system 79 to 

35 generate a RF pulse stream. The method then proceeds 
to process 160. 

[0075] At process 1 60, the RF pulse stream from proc- 
ess 1 58 is communicated to an antenna 14 for transmis- 
sion. Preferably, the RF pulse stream is a baseband sig- 
40 nal Is a doublet as shouwn in FIG. 6b. 

[0076] Referring to FIG. 7 there Is shown a block dia- 
gram of a pulse repetition frequency module and pulse 
amplitude modulation module which is resident on the 
Medium Access Control (MAC) 1 70 layer of the transmlt- 
^5 ter of the present invention. In general the MAG 170 is 
provided at the Data Link Layer, which is located between 
the Network Layer and Physical Layer of the OSI refer- 
ence model. The MAC 170 of the present Invention pro- 
vides the circuitry for varying the pulse repetition frequen- 
ce cy. 

[0077] The MAC 170 comprises an integrated circuit 
or I ike hardware device providing the functions described 
herein. It shall be appreciated by those skilled in the art 
that some MAC services may be implemented in sofi- 
55 ware. The MAC functions Implemented herein refer to 
those MAC funcfions implemented in hardware that are 
unique to the present Invention. The MAC hardware in- 
cludes a clock synchronization function 34 (FIG. 2) which 
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is coupled to a plurality of frequency dividers 174, 176, 
178 and 180 in which each frequency divider is config- 
ured to divide down the clock speed. A plurality of slot 
allocation units 182, 184, 186 and 188 having different 
pulse repetition frequencies and different modulation 5 
techniques are each coupled to frequency dividers 174, 
176, 178 and 180, respectively. Each slot allocation unit 
182 through 188 is operatively coupled to a multiplexer/ 
demultiplexer unit 1 90 which is operatively coupled to an 
interface to the Physical Layer 192. 10 
[0078] The clock sync function 34 is configured to syn- 
chronize a. local clock on the transmitter to the master 
transceiver 1 2a clock 1 3. The clock sync function 34 pro- 
duces a high speed clock that is a multiple of the highest 
pulse repetition frequency supported by the transmitter 15 
of the present invention. Each programmable frequency 
divider 174 through 180 is capable of generating a var- 
ying pulse repetition frequency by dividing down the high- 
speed clock associated with the clock sync function 34. 
[0079] Each slot allocation unit 182 through 188 may 20 
have a different pulse repetition frequency and different 
modulation technique. Preferably, each slot allocation 
unit 1 82 through 1 88 also has a common undivided clock 
(not shown) to serve as reference for counting out the 
start location of each slot based on a uniform time base. 25 
Additionally, each slot allocation unit 182 through 188 is 
programmed to provide a symbol stream to the physical 
layer and transmit data pulses and clocking information 
at the appropriate pulse repetition frequency. 
[0080] Further still each slot allocation unit 1 82 through 30 
1 88 provides data in the appropriate data width to support 
different modulation techniques. By way of example, for 
on-off keying, data will be supplied at a rate of one-bit 
per clock cycle. Additionally for a pulse amplitude mod- 
ulated signal having four (4) levels, the modulation tech- 35 
nique provides for two bits to be communicated per clock 
cycle. For pulse amplitude modulated signals having 
eight (8) levels, the modulation technique provides for 
three bits to be communicated per clock cycle. 
[0081 ] In operation each slot allocation unit has an as- ^0 
sociated start time, length, and modulation technique. 
When the start time occurs, the slot allocation unit will 
take over control the physical layer through communica- 
tions with multiplexor/demultiplexer 190. Each slot allo- 
cation unit provides data signals having the proper width 45 
and proper pulse repetition frequency in the fonm of data 
control and clock. At the end of an illustrative slot, as 
determined by slot length, the slot allocation unit relin- 
quishes control and the following slot allocation unit has 
the opportunity to take control during its respective des- so 
ignated transmit time. It shall be appreciated by those of 
ordinary skill in the art, that the slot allocation unit de- 
scribed in this invention is not confined to isochronous 
communications as described above. 
[0082] Additionally, it shall be appreciated by those of 55 
ordinary skill in the art having the benefit of this disclosure 
that the data and clock information supplied by the MAC 
1 70 to the physical layer will be fed to the pulse generation 



system 78 and the drive system 79 which will generate 
the proper waveform at the appropriate time and ampli- 
tude. 

[0083] The Mux/Demux 190 carries out the operation 
of merging outgoing bit streams from slot allocation units 
182 through 188 into a single signal transmitted to the 
transmit module 76 and then to pulse generating system 

78 and drive system 79. 

[0084] Referring to FIG. 8a, there is shown a block 
diagram of one embodiment of an amplitude control sys- 
tem having a variable gain amplifier 204 . A transmit mod- 
ule which generates a clock pulse at the proper time, 
communicates the clock pulse to the pulse generator sys- 
tem 78 of the transmitter 1 6. The output from pulse gen- 
erator system 78 is submitted to a drive system 79 which 
generates a RF pulse stream that is communicated to a 
variable gain amplifier 204. The variable gain amplifier 
204 is operatively coupled to the transmitting antenna 
14. A pulse amplitude modulation module 72 Is coupled 
to the variable gain amplifier 204. The variable gain am- 
plifier 204 amplifies the pulse generated by the drive sys- 
tem 79. 

[0085] In operation, the pulse generator system 78 is 
supplied with a clock or strobe signal from transmit mod- 
ule 76, The transmit module 76 generates a clock pulse 
which is communicated to the pulse generator system 
78. The pulse amplitude modulation module 72 is con- 
figured to generate a data stream which is communicated 
to the amplitude control system having a variable gain 
amplifier 204. The output from the drive system 79 is 
submitted to the variable gain amplifier 204 which pro- 
vides the requisite gain to generate an RF pulse for trans- 
mission by antenna 14 having the desired amplitude. 
[0086] Referring to FIG. 8b, there is shown an alterna- 
tive block diagram of another amplitude control system 
having an attenuator 214. A transmit module which gen- 
erates a clock pulse at the proper time, communicates 
the clock pulse to pulse generator system 78. The output 
from pulse generator 78 is submitted to a drive system 

79 which generates a RF pulse stream at a maximum 
amplitude. The maximum amplitude output from the drive 
system 79 is communicated to a digitally controlled at- 
tenuator 214 which is coupled to antenna 14. A pulse 
amplitude modulation module 72 is coupled to the atten- 
uator 214 which attenuates the waveform generated by 
the drive system 79. The attenuator 214 reduces the am- 
plitude of the waveform as needed to provide the correct 
signal for transmission by antenna 14. 

[0087] In operation, the pulse generator system 78 Is 
supplied with a clock or strobe signal from transmit mod- 
ule 76. The transmit module 76 generates a clock pulse 
which is communicated to the pulse generator system 
78. The pulse amplitude modulation module 72 is con- 
figured to generate a data stream which is communicated 
to the amplitude control system having an attenuator 214. 
The output from the drive system 79 is then submitted to 
attenuator 214 which reduces the amplitude of the RF 
pulses according to the output generated by the data 
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interface 216. 

[0088] The present invention is configured to employ 
various pulse repetition frequencies and various modu- 
lation techniques. Referring back to FIG. 7, FIG. 8a, FIG. 
8b, and FIG. 3, when a new data slot such as data slot 5 
64b (FIG. 3) is to be transmitted the slot allocation unit, 
e.g. slot allocation unit 184, is activated and signals to 
the data modulation module 20, the modulation tech- 
nique to be employed. If the modulation technique is on- 
off keying, the data interface for the pulse amplitude mod- io 
ulation module 72 will be disabled, and the amplifier 206 
or attenuater 214 will be set to a fixed value, typically full 
power. If the modulation technique is pulse amplitude 
modulation, the data interface for the pulse amplitude 
modulation module 72 will be enabled to support the 15 
number of bits used for pulse amplitude modulation. For 
example if the transmitter supports both four (4) level 
pulse amplitude modulation (2 bits) and eight (8) level 
pulse amplitude modulation (3 bits), either, two or three 
bits of the digital interface are enabled. Byway of exam- 20 
pie and not of limitation, the data interface will typically 
be tied to logic '1\ so that symbols 001, 011, 101 and 
111 are used for the four (4) level pulse amplitude mod- 
ulated signals. In an alternative embodiment, the pulse 
amplitude modulation unit may be reconfigured to ignore 25 
one bit of the three bit value and generate four equally 
spaced voltage outputs representing the symbols 00, 01 , 
10, and 1 1 . It shall be appreciated by those skilled in the 
art that there are other alternatives for the illustrative four 
symbols. 30 
[0089] Referring to FIG. 9a, as well as FIG. 3 and FIG. 
1 , there is shown a typical illustrative example of the tim- 
ing for two TDMA slots having different pulse repetition 
frequencies. A first typical TDMA slot 220 and second 
typical TDMA slot 222 provides communications within 35 
a data slot. 

[0090] To accommodate variable pulse repetition fre- 
quencies for each TDMA slot, the master sync code syn- 
chronizes communications between transceiver devices 
using a clock synchronization unit 34 operating at a nom- 40 
inal pulse repetition frequency that the system 10 will 
support. The transmitter 16 and receiver 18 are capable 
of frequency multiplying the clock from the clock synchro- 
nization unit 34 to support higher pulse repetition fre- 
quencies. The pulse repetition frequencies employed 45 
may depend on the devices particular bandwidth de- 
mands, noise constraints, or signal reflection. 
[0091] Client bit clock_1 . 224, provides the timing for 
the pulse repetition frequency associated with TDMASIot 
N+1 , 222. The signals transmitted by TDMA slot 222 are so 
transmitted during the leading edge of client bit clock_1 , 
224. Client bit clock_2 226 provides the timing for the 
pulse repetition frequency associated with TDMA slot N 
220. The signals transmitted by TDMA Slot N 220 are 
transmitted during the leading edge of client bit clock_2 55 
226. The pulse repetition frequency for TDMA Slot N, 
220, is two times greater, i.e. faster, that the pulse rep- 
etition frequency for TDMA Slot N+1 , 222. The pulse rep- 



etition frequency for TDMA Slot N, 220, and TDMA Slot 
N+1 , 222, is identified by the frequency pulses, identified 
by arrows, shown in line 228. 

[0092] Referring to FIG. 9b there is shown a typical 
example of the transceiver timing having a different mod- 
ulation method for each TDMA slot. A client bit clock 230 
provides the timing for the two typical TDMA slot in the 
data slot section of TDMA frame. The two typical TDMA 
frames are identified as TDMA Slot N, 232, and TDMA 
Slot N+1, 234. It shall be appreciated by those skilled in 
the art having the benefit of this disclosure that for TDMA 
Slot N, 232, the signal transmitted employs pulse ampli- 
tude modulation as depicted by the symbols in line 236. 
The timing for each of the pulses having a different am- 
plitude is established by the client bit clock 230. Addition- 
ally, it shall be appreciated by those skilled in the art that 
for TDMA Slot N+1 234 the signal transmitted employs 
on-off keying as depicted by the symbols in line 236. 
Again, the timing for each of the pulses operating with 
on-off keying is established by the client bit clock 230. 
[0093] The techniques described above use different 
bit pulse repetition frequencies and modulation tech- 
niques for baseband communications or ultra-wide-band 
communications. An additional modulation technique re- 
ferred to as pulse-position modulation is well known in 
the art and may also be employed with the present sys- 
tem and method. During pulse position modulation, puls- 
es are transmitted at some basic symbol frequency, e.g. 
20 MHz. At a 20MHz symbol repetition frequency that 
pulses are spaced 50 nanoseconds apart. A pulse falling 
exactly where expected may indicate a binary "1", while 
a pulse delayed by some small delta time may indicate 
a binary "0". 

[0094] The system of the present invention may be 
broadened for use with carrier signals and other modu- 
lation technique. Therefore, while embodiments and ap- 
plications of this invention have been shown and de- 
scribed, it would be apparent to those skilled in the art 
that many more modifications than mentioned above are 
possible without departing from the inventive concepts 
herein. 



Claims 

1 . A transmitter system (12) having 

a data modulation unit (20) configured to gen- 
erate a digital stream of pulse data which is syn- 
chronized with a master clock, 
a transmitter unit (16) coupled to said data mod- 
ulation unit (20), and 

an antenna (14) coupled to said transmitter unit 
(20), said antenna configured to transmit a radio 
frequency RF pulse stream, wherein said trans- 
mitter unit (20) comprises: 

circuitry configured to receive said digital 
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stream of pulse data and generate an Ultra 
Wide Band radio frequency RF pulse 
stream characterized by means (32, 34) 
for implementing a MAC protocol layer pro- 
viding a time division multiple access frame. 

2. The transmitter system of claim 1 wherein said data 
modulation unit (20) further comprises a pulse am- 
plitude modulation module (72) which is configured 
to vary the amplitude of said digital stream of pulse 
data. 

3. The transmitter system of claim 1 wherein said data 
modulation unit (20) further comprises a pulse rep- 
etition frequency module (74) which is configured to 
vary the pulse repetition frequency (72), of said dig- 
ital stream of pulse data. 

4. The transmitter system of claim 3 wherein said data 
modulation unit (20) further comprises a transmit 
module (76) operatively coupled between said pulse 
repetition frequency module (74) and a pulse ampli- 
tude modulation module (72), said transmit module 
configured to distinguish between different modula- 
tion techniques. 

5. The transmitter system of claim 4 wherein said trans- 
mit module (76) is configured to communicate said 
digital stream of pulse data to said transmitter unit. 

6. The transmitter system of claim 4 wherein said trans- 
mitter unit (20) further comprises a pulse generator 
system (78) operatively coupled to said transmit 
module (76), said pulse generator system configured 
to generate said Ultra Wide Band pulse stream for 
transmission by said antenna. 



10. The transmitter system of claim 1 wherein the means 
for implementing a MAC protocol layer (170) com- 
prises: 

5 a clock synchronization unit (34) having a timing 

device with a clock speed; 
at least one frequency divider (1 74-1 80) coupled 
to said clock synchronization unit, said frequen- 
cy divider configured to reduce said clock speed 

^0 to generate a desired pulse repetition frequency; 

at least one slot allocation unit (182-188) cou- 
pled to said at least one frequency divider; and 
a multiplexer/demultiplexer (190) operatively 
coupled to said at least one slot allocation unit, 

^5 said multiplexer/demultiplexer configured to 

merge a plurality of outgoing signals and con- 
figured to distribute a plurality of incoming sig- 
nals and 

a data link layer interface connecting said MAC 
20 protocol layer to said data modulation unit. 

11. The transmitter system of claim 10 wherein each of 
said at least one slot allocation unit has a particular 
pulse repetition frequency. 

25 

12. The transmitter system of claim 10 wherein each of 
said at least one slot allocation unit (1 82-1 88) is con- 
figured to support different modulation techniques. 

30 13. The transmitter system of claim 1 0 wherein each of 
said at least one slot allocation unit (1 82-1 88) is con- 
figured to support pulse amplitude modulation. 

14. The transmitter system of claim 10 wherein each of 
35 said at least one slot allocation unit (1 82-1 88) is con- 
figured to support on-off keying. 



20 

11. 

25 

12. 



7. The transmitter system of claim 6 wherein said pulse 
generator system (78) is configured to generate a 
plurality of pull-up turn-on signals, a plurality of pull- 
up turn-off signals, a plurality of pull-down turn-on 
signals, and a plurality of pull-down turn-off signals. 

8. The transmitter system of claim 7 wherein said trans- 
mitter unit further comprises a drive system (79) op- ^5 
eratively coupled to said pulse generator system (78) 
and configured to combine said plurality of pull-up 
turn-on signals, said plurality of pull-up turn-off sig- 
nals, said plurality of pull-down turn-on signals, and 
said pluralityof pull-down turn-off signals to generate so 
said ultra wide band pulse stream. 

9. The transmitter system of claim 8 wherein said drive 
system (79) is operatively coupled to said pulse am- 
plitude modulation module (72), said pulse ampli- 55 
tude modulation module is configured to generate a 
desired pulse amplitude for said digital stream of 
pulse data. 



15. The transmitter system (20) of claim 1 configured to 
transmit pulse amplitude modulated signals, com- 
prising: 

a clock interface (34) configured to generate a 
clock signal; 

a pulse generator system (78) in said transmitter 
unit, operatively coupled to said clock interface, 
said pulse generator system configured to 
shape a plurality of incoming pulses; 
a drive system (79) in said transmitter unit op- 
eratively coupled to said pulse generator sys- 
tem, said drive system configured to amplify and 
combine said plurality of incoming pulses; 
and 

a variable gain amplifier (204) operatively cou- 
pled to said data modulation unit and operatively 
coupled to said drive system, said variable gain 
amplifier configured to provide an adjustable 
gain to said drive system to obtain an amplitude. 
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16. The transmitter system of claim 15 further compris- 
ing a pulse repetition frequency module (74), said 
pulse repetition frequency module operatively cou- 
pled to said pulse generator system and configured 
to generate variable pulse repetition frequencies. 

17. The transmitter system of claim 1 comprising: 

a clock interface (34) configured to generate a 
clock signal; 

a pulse generator system (78), operatively cou- 
pled to said clock interface, said pulse generator 
system configured to shape a plurality of incom- 
ing pulses; 

a drive system (79) operatively coupled to said 
pulse generator system, said drive system con- 
figured to amplify and combine said plurality of 
incoming pulses to generate a plurality of output 
signals; and 

an attenuator (75) operatively coupled to said 
data modulation unit and operatively coupled to 
said drive system, said attenuator configured to 
reduce the amplitude of said plurality of output 
signals and provide a plurality of modified output 
signals having a desired amplitude. 

18. The transmitter system of claim 17 further compris- 
ing a pulse repetition frequency module (74), said 
pulse repetition frequency module operatively cou- 
pled to said pulse generator system and configured 
to generate variable pulse repetition frequencies. 

19. The transmitter system of claim 1 further comprising: 

an amplitude control system operatively coupled 
to said transmitter unit and a pulse amplitude 
modulation module, said amplitude control sys- 
tem configured to generate a modified amplitude 
of said RF pulse stream. 



Patentanspruche 

1. Obertragungseinrichtungssystem (12) mit 

einer Datenmodulationseinheit (20), die ausge- 
staltet ist, um einen mit einem Master-Takt syn- 
chronisierten digitalen Strom von Impulsdaten 
zu erzeugen, 

einer Obertragungseinrichtungseinheit (1 6), die 
mit der Datenmodulationseinheit (20) gekoppelt 
ist, und 

einer Antenne (14), die mit der Ubertragungs- 
einrichtungseinheit (20) gekoppelt ist, wobei die 
Antenne ausgestaltet ist, um einen Hochfre- 
quenz-HF-lmpulsstrom zu ubertragen, wobei 
die Obertragungseinrichtungseinheit (20) um- 
fasst: 



einen Schaltkreis, der ausgestaltet ist, um 
den digitalen Strom von Impulsdaten zu 
empfangen und einen Ultrabreitband- 
Hochfrequenz-HF-lmpulsstrom zu erzeu- 
5 gen, gekennzeichnet durch ein Mittel (32, 

34) zum Implementieren einer MAC-Proto- 
kollschicht, die einen TDMA-Rahmen be- 
reitsteilt. 

10 2. Obertragungseinrichtungssystem nachAnspruch 1, 
wobei die Datenmodulationseinheit (20) ferner ein 
Impulsamplitudenmodulations-Modul (72) umfasst, 
das ausgestaltet ist, um die Amplitude des digitalen 
Stroms von Impulsdaten zu variieren. 

15 

3. Obertragungseinrichtungssystem nach Anspruch 1 , 
wobei die Datenmodulationseinheit (20) ferner ein 
Impulswiederholungsfrequenz-Modul (74) umfasst, 
das ausgestaltet ist, um die Impulswiederholungs- 

20 frequenz (72) des digitalen Stroms von Impulsdaten 
zu variieren. 

4. Obertragungseinrichtungssystem nach Anspruch 3, 
wobei die Datenmodulationseinheit (20) ferner ein 

25 Obertragungsmodul (76) umfasst, das wirksam zwi- 
schen dem Impulswiederholungsfrequenz-Modul 
(74) und einem Impulsamplitudenmodulations-Mo- 
dul (72) gekoppelt ist, wobei das Obertragungsmo- 
dul ausgestaltet ist, um zwischen verschiedenen 

30 Modulationstechniken zu unterscheiden. 

5. Obertragungseinrichtungssystem nach Anspruch 4, 
wobei das Obertragungsmodul (76) ausgestaltet ist, 
um den digitalen Strorn von Impulsdaten an die 

35 Obertragungseinrichtungseinheit zu ubertragen. 

6. Obertragungseinrichtungssystem nach Anspruch 4, 
wobei die Ubertragungseinrichtungseinheit (20) fer- 
ner ein Impulsgeneratorsystem (78) umfasst, das 

"^0 wirksam mit dem Obertragungsmodul (76) gekoppelt 
ist, wobei das Impulsgeneratorsystem ausgestaltet 
ist, um den Ultrabreitband-lmpulsstrom zur Obertra- 
gung durch die Antenne zu erzeugen. 

^5 7. Obertragungseinrichtungssystem nach Anspruch 6, 
wobei das Impulsgeneratorsystem (78) ausgestaltet 
ist, um mehrere Pull-up-Anschaltesignale, mehrere 
Pull-up-Abschaltesignale, mehrere Pull-down-An- 
schaltesignaleund mehrere Pull-down-Abschaltesi- 

50 gnale zu erzeugen. 

8. Obertragungseinrichtungssystem nach Anspruch 7, 
wobei die Ubertragungseinrichtungseinheit ferner 
ein Ansteuerungssystem (79) umfasst, das wirksam 
55 mit dem Impulsgeneratorsystem (78) gekoppelt ist 
und ausgestaltet ist, um die mehreren Pull-up-An- 
schaltesignale, die mehreren Pull-up-Abschaltesi- 
gnale, die mehreren Pull-down-Anschaltesignale 
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und die mehreren Pull-down-Abschaltesignale zu 
kombinieren, um den Ultrabreitband-lmpulsstrom zu 
erzeugen. 

9. Obertragungseinrichtungssystem nach Anspruch 8, 5 
wobei das Ansteuerungssystem (79) wirksam mit 
dem Impulsamplitudenmodulations-Modul (72) ge- 
koppelt ist, wobei das Impulsamplitudenmodulati- 
ons-Modul ausgestaltet ist, um sine gewunschte Im- 
pulsamplitude fur den digitalen Strom von Impulsda- io 
ten zu erzeugen. 

10. Obertragungseinrichtungssystem nach Anspruch 1, 
wobei das Mittel zum Implementteren einer MAC- 
Protokollschicht (1 70) umfasst: 15 

eine Taktsynchronisationseinheit (34) mit einer 
Timing-Einrichtung mit einer Taktgeschwindig- 
keit; 

mindestenseinenFrequenzteiler (174-1 80), der 20 
mit der Taktsynchronisationseinheit gekoppelt 
ist, wobei der Frequenzteiler ausgestaltet ist, um 
dteTaktgeschwindigkeitzu reduzieren, um eine 
gewunschte Impulswiederholungsfrequenz zu 
erzeugen; 25 
mindestens eine Schlitzzuteilungseinheit 
(182-188), die mit dem mindestens einen Fre- 
quenzteiler gekoppelt ist; und 
einen Multiplexer/Demultiplexer (190), der wirk- 
sam mit der mindestens einen Schlitzzutei- 30 
lungseinheit gekoppelt ist, wobei der Multiple- 
xer/ Demultiplexer ausgestaltet ist, um mehrere 
ausgehende SIgnale zu vermischen, und aus- 
gestaltet ist, um mehrere eingehende Signale 
zu verteilen, und 35 
eine Datenlinkschicht-Schnittstelle, die die 
MAC-Protokollschicht mit der Datenmodulati- 
onseinheit verbindet. 

11. Obertragungseinrichtungssystem nach Anspruch 
10, wobei jede der mindestens einen Schlitzzutei- 
lungseinheit eine bestimmte Impulswiederholungs- 
frequenz aufweist. 

12. Obertragungseinrichtungssystem nach Anspruch 45 
10, wobei jede der mindestens einen Schlitzzutei- 
lungseinheit (1 82-1 88) ausgestaltet ist, um verschie- 
dene Modulationstechniken zu unterstutzen. 

13. Obertragungseinrichtungssystem nach Anspruch 50 
10, wobei jede der mindestens einen Schlitzzutei- 
lungseinheit (182-188) ausgestaltet ist, um eine Im- 
pulsamplitudenmodulation zu unterstutzen. 

14. Obertragungseinrichtungssystem nach Anspruch 55 
10, wobei jede der mindestens einen Schlitzzutei- 
lungseinheit (182-188) ausgestaltet ist, um eine Ein- 
Aus-Tastung zu unterstutzen. 



15. Obertragungseinrichtungssystem (20) nach An- 
spruch 1 , das ausgestaltet ist, um impulsamplituden- 
modulierte Signale zu ubertragen, umfassend: 

eine Taktschnittstelle (34), die ausgestaltet ist, 
um ein Taktsignal zu erzeugen; 
ein Impulsgeneratorsystem (78) in der Obertra- 
gungseinrichtungseinheit, das wirksam mit der 
Taktschnittstelle gekoppelt ist, wobei das Im- 
pulsgeneratorsystem ausgestaltet ist, um meh- 
rere eingehende Impulse zu formen; 
ein Ansteuerungssystem (79) in der Obertra- 
gungseinrichtungseinheit, das wirksam mit dem 
Impulsgeneratorsystem gekoppelt Ist, wobei 
das Ansteuerungssystem ausgestaltet ist, um 
die mehreren eingehenden Impulse zu verstar- 
ken und zu kombinieren; 
und 

einen Verstarker (204) mit variabler Verstar- 
k'ung, der wirksam mit der Datenmodulations- 
elnheit gekoppelt ist und wirksam mit dem An- 
steuerungssystem gekoppelt ist, wobei der Ver- 
starker mit variabler Verstarkung ausgestaltet 
ist, um dem Ansteuerungssystem eine einstell- 
bare Verstarkung zu liefern, um eine Amplitude 
zu erhalten. 

16. Obertragungseinrichtungssystem nach Anspruch 
15, ferner umfassend ein Impulswiederholungsfre- 
quenz-Modul (74), wobei das Impulswiederholungs- 
frequenz-Modul wirksam mit dem Impulsgenerator- 
system gekoppelt ist und ausgestaltet ist, um varia- 
ble Impulswiederholungsfrequenzen zu erzeugen. 

17. Obertragungseinrichtungssystem nach Anspruch 1, 
umfassend: 

eine Taktschnittstelle (34), die ausgestaltet ist, 
um ein Taktsignal zu erzeugen; 
ein Impulsgeneratorsystem (78), das wirksam 
mit der Taktschnittstelle gekoppelt ist, wobei das 
Impulsgeneratorsystem ausgestaltet ist, um 
mehrere eingehende Impulse zu formen; 
ein Ansteuerungssystem (79), das wirksam mit 
dem Impulsgeneratorsystem gekoppelt ist, wo- 
bei das Ansteuerungssystem ausgestaltet ist, 
um die mehreren eingehenden Impulse zu ver- 
starken und zu kombinieren, um mehrere Aus- 
gangssignale zu erzeugen; und 
einen Dampfer (75), der wirksam mit der Daten- 
modulationseinheit gekoppelt ist und wirksam 
mit dem Ansteuerungssystem gekoppelt ist, wo- 
bei der Dampfer ausgestaltet ist, um die Ampli- 
tude der mehreren Ausgangssignale zu redu- 
zieren und mehrere modifizierte Ausgangssi- 
gnale mit einer gewunschten Amplitude zu lie- 
fern. 
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18. Ubertragungseinrichtungssystem nach Anspruch 
17, ferner umfassend ein Impulswiederholungsfre- 
quenz-Modul (74), wobei das Impulswiederholungs- 
frequenz-Modul wirksam mit dem Impulsgenerator- 
system gekoppelt ist und ausgestaltet ist, um varia- 
ble Impulswiederholungsfrequenzen zu erzeugen. 

19. Ubertragungseinrichtungssystem nach Anspruch 1, 
ferner umfassend: 

ein Amplitudensteuersystem, das wirksam mit 
der Ubertragungseinrichtungseinheit und einem 
Impulsamplitudenmodulations-Modu! gekop- 
pelt ist, wobei das Amplitudensteuersystem 
ausgestaltet ist, um eine modifizierte Amplitude 
des HF-lmpulsstroms zu erzeugen. 

Revendications 

1 . Systeme (12) d'emetteur ayant : 

un module (20) de modulation de donnees con- 
figure pour produire un flux numerique de don- 
nees d'impulsion qui est synchronise avec une 
horloge maitre, 

un module (16) d'emetteur raccorde audit mo- 
dule (20) de modulation de donnees, et 
une antenne (14) raccordee audit module (20) 
d'emetteur, ladite antenne etant configuree pour 
emettre un flux d'impulsions RF radiofrequence, 
dans lequel ledit module (20) d'emetteur 
comporte : 

un circuit configure pour recevoir ledit flux 
numerique de donnees d'impulsion et pour 
produire un flux d'impulsions RF radiofre- 
quence a Bande Ultra Large caracterise 
par un moyen (32, 34) destine a mettre en 
oeuvre une couche de protocole MAC four- 
nissant une trame a acces multiple par re- 
partition dans le temps. 

2. Systeme d'emetteur selon la revendication 1 , dans 
lequel ledit module (20) de modulation de donnees 
comporte de plus lin module (72) de modulation 
d'amplitude d'impulsion qui est configure pour faire 
varier I'amplltude dudit flux numerique de donnees 
en impulsions. 

3. Systeme d'emetteur selon la revendication 1 , dans 
lequel ledit module (20) de modulation de donnees 
comporte de plus un module (74) de frequence de 
repetition d'impulsion qui est configure pour faire va- 
rier la frequence (72) de repetition d'impulsion dudit 
flux numerique de donnees en impulsions. 

4. Systeme d'emetteur selon la revendication 3, dans 



lequel ledit module (20) de modulation de donnees 
comporte de plus un module (76) d'emission raccor- 
de de fagon operationnelle entre ledit module (74) 
de frequence de repetition d'impulsion et un module 
s (72) de modulation d'amplitude d'impulsions, ledit 
module d'emission etant configure pourfaire une dis- 
tinction entre differentes techniques de modulation. 

5. Systeme d'emetteur selon la revendication 4, dans 
10 lequel ledit module (76) d'emission est configure 

pour communiquer ledit flux numerique de donnees 
d'impulsion audit module d'emetteur. 

6. Systeme d'emetteur selon la revendication 4, dans 
15 lequel ledit module (20) d'emetteur comporte de plus 

un systeme (78) de generateur d'impulsions raccor- 
de de fagon operationnelle audit module (76) d'emis- 
sion, ledit systeme de generateur d'impulsions etant 
configure pour produire ledit flux d'impulsions a Ban- 
20 de Ultra Large destine a etreemis par ladite antenne. 

7. Systeme d'emetteur selon la revendication 6, dans 
lequel ledit systeme (78) de generateur d'impulsions 
est configure pour produire une pluralite de signaux 

25 de rappel vers le haut et demarrage, une pluralite de 
signaux de rappel vers le haut et arret, une pluralite 
de signaux de rappel vers le bas et demarrage et 
une pluralite de signaux de rappel vers le bas et arret. 

30 8. Systeme d'emetteur selon la revendication 7, dans 
lequel ledit module d'emetteur comporte de plus un 
systeme (79) de pilote raccorde de fa?on operation- 
nelle audit systeme (78) de generateur d'impulsions 
et configure pour combiner ladite pluralite de signaux 
35 de rappel vers le haut et demarrage, ladite pluralite 
de signaux de rappel vers le haut et arret, ladite plu- 
ralite de signaux de rappel vers le bas et demarrage 
et ladite pluralite de signaux de rappel vers le bas et 
arret afin de produire ledit flux d'impulsions a bande 
"fo ultra large. 

9. Systeme d'emetteur selon la revendication 8, dans 
lequel ledit systeme (79) de pilote est raccorde de 
fagon operationnelle audit module (72) de modula- 
45 tion d'amplitude d'impulsions, ledit module de mo- 
dulation d'amplitude d'impulsion etant configure 
pour produire une amplitude d'impulsion desiree 
pour ledit flux numerique de donnees en impulsions. 

50 10. Systeme d'emetteur selon la revendication 1, dans 
lequel le moyen destine a mettre en oeuvre une cou- 
che (170) de protocole MAC comporte : 

un module (34) de synchronisation d'horloge 
55 ayant un dispositif de cadencement avec une 

Vitesse d'horloge ; 

au moins un diviseur (174 - 180) de frequence 
raccorde audit module de synchronisation d'hor- 
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loge, ledit diviseur de frequence etant configure 
pour reduire ladite vitesse d'horloge afin de pro- 
duire une frequence de repetition d'impulsion 
desiree ; 

au moins un module (182 - 188) d'allocation de 
tranche raccorde audit au nnoins un diviseur de 
frequence ; et 

un multiplexeur/demultiplexeur (190) raccorde 
de fagon operationnelle audit au moins un mo- 
dule d'allocation de tranche, ledit multi- 
plexer/demultiplexeur etant configure pour fu- 
sionner une pluralite de signaux sortants et etant 
configure pour distribuer une pluralite de si- 
gnaux entrants et 

une interface de couche de liaison de donnees 
raccordant ladite couche de protocole MAC 
audit module de modulation de donnees. 

1 1 . Systeme d'emetteur selon la revendication 10, dans 
lequel chacun desdits au moins un module d'alloca- 
tion de tranche a une frequence de repetition d'im- 
pulsion particuliere, 

12. Systeme d'emetteur selon la revendication 10, dans 
lequel chacun desdits au moins un module (182 - 
1 88) d'allocation de tranche est configure pour pren- 
dre en charge differentes techniques de modulation. 

13. Systeme d'emetteur selon la revendication 10, dans 
lequel chacun desdits au moins un module (182 - 
1 88) d'allocation de tranche est configure pour pren- 
dre en charge une modulation d'amplitude d'impul- 
sions. 

14. Systeme d'emetteur selon la revendication 10, dans 
lequel chacun desdits au moins un module (182 - 
1 88) d'allocation de tranche est configure pour pren- 
dre en charge une modulation en/hors. 

15. Systeme (20) d'emetteur selon la revendication 1, 
configure pour emettre des signaux modules en am- 
plitude d'impulsions, comportant : 

une interface (34) d'horloge configuree pour 
produire un signal d'horloge ; 
un systeme (78) de generateur d'impulsions 
dans ledit module d'emetteur, raccorde de fagon 
operationnelle a ladite interface d'horloge, ledit 
systeme de generateur d'impulsions etant con- 
figure pour mettre en forme une pluralite d'im- 
pulsions entrantes ; 

un systeme (79) de pilote dans ledit module 
d'emetteur raccorde de fagon operationnelle 
audit systeme de generateur d'impulsions, ledit 
systeme de pilote etant configure pour amplifier 
et combiner ladite pluralite d'impulsions 
entrantes ; 
et 



petition d'impulsions, ledit module de frequence de 
repetition d'impulsion etant raccorde de fagon ope- 
rationnelle audit systeme de generateur d'impul- 
sions et etant configure pour produire des frequen- 
ces de repetition d'impulsion variables. 

17. Systeme d'emetteur selon la revendication 1, 
comportant : 

une interface (34) d'horloge configuree pour 
produire un signal d'horloge ; 
un systeme (78) de generateur d'impulsions, 
raccorde de fagon operationnelle a ladite inter- 
face d'horloge, ledit systeme de generateur 
d'impulsions etant configure pour mettre en for- 
me une pluralite d'impulsions entrantes ; 
un systeme (79) de pilote raccorde de fagon 
operationnelle audit systeme de generateur 
d'impulsions, ledit systeme de pilote etant con- 
figure pour amplifier et combiner ladite pluralite 
d'impulsions entrantes pour produire une plura- 
lite de signaux de sortie ; 
et 

un attenuateur (75) raccorde de fagon opera- 
tionnelle audit module de modulation de don- 
nees et raccorde de fagon operationnelle audit 
systeme de pilote, ledit attenuateur etant confi- 
gure pour reduire I'amplitude de ladite pluralite 
de signaux de sortie et pour fournir une pluralite 
de signaux de sortie modifies ayant une ampli- 
tude desiree. 

18. Systeme d'emetteur selon la revendication 17 com- 
portant de plus un module (74) de frequence de re- 
petition d'impulsions, ledit module de frequence de 
repetition d'impulsion etant raccorde de fagon ope- 
rationnelle audit systeme de generateur d'impul- 
sions et etant configure pour produire des frequen- 
ces de repetition d'impulsion variables. 

19. Systeme d'emetteur selon la revendication 1 com- 
portant de plus : 

un systeme de commande d'amplitude raccorde 
de fagon operationnelle audit module d'emet- 
teur ainsi qu'un module de modulation d'ampli- 
tude d'impulsions, ledit systeme de commande 
d'amplitude etant configure pour produire une 



un amplificateur (204) a gam vanable raccorde 
de fagon operationnelle audit module de modu- 
lation de donnees et raccorde de fagon opera- 
tionnelle audit systeme de piiote, ledit amplifica- 
5 teur a gain variable etant configure pour fournir 

un gain reglable audit systeme de pilote pour 
obtenir une amplitude. 

16. Systeme d'emetteur selon la revendication 15 com- 

10 nnrtJint Hp nil is iin mndiilp {7d\ Hp frpniipnrp Hp rp- 
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